This paper tests the effect of comparative advantage, size, and networking on the firm probability of exporting. The closest theoretical framework is the one of Bernard, Redding, and Schott (2007), with firm heterogeneity across countries and industries. We use a recently assembled multi-country multi-industry firm level dataset, and construct original measures of comparative advantage. The results show that firms are more likely to export if they belong to the comparative advantage industry, if they enjoy a higher productivity, or if they benefit from foreign, domestic, or communication networks. JEL Classification Numbers:F11, F12, F14, L14
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Introduction
Recent theoretical developments in trade theory and the availability of …rms level data has generated an intense research agenda on the exporting behavior of …rms. 1 Even a cursory glance at the data reveals that not all …rms are engaged in international trade. This diversi…ed reality about the export performance of …rms has found a theoretical collocation in general equilibrium models in a recent literature initiated by Bernard, Eaton, Jensen, and
Kortum (2003) and Melitz (2003) and whose principal characteristic is that …rms di¤er in productivity. In Melitz' work, the presence of a …x export cost generates endogenously a partition of producing …rms into exporting and non-exporting …rms where only the most productive …rms …nd it profitable to export. His model has opened the way to a rich and fast-growing Overall, the theoretical literature recalled above predicts that the probability of exporting is in ‡uenced by productivity, comparative advantage, and networking. In the present paper we subject these three predictions to empirical veri…cation using …rm-level data from a survey compiled by the World Bank and covering a large group of developing countries and several sectors.
Very few studies undertake an assessment of …rms export performance using …rm-level data from many countries and sectors. 2 We contribute to the literature in three ways. Our principal contribution is to o¤er a novel way of testing empirically the relevance of the HeckscherOhlin model. Existing veri…cations of this model are based on the factor content of trade approach, or use the discriminating criteria o¤ered by the home market e¤ect, or leverage on the prediction on the production pattern. Finally, our results also con…rm that the probability of exporting is in-5 creasing with productivity, a fact that is by now well documented in many studies which often employ …rm sales as a proxy for productivity. Evidence in this sense is found inter alia in Aitken, Hanson and Harrison (1997), Roberts and Tybout (1997) , and Jensen (1999, 2004 The remainder of the paper is as follows. Section 2 lays out the model, Section 3 focuses on the key theoretical prediction concerning the probability of exporting, Section 4 discusses the empirical implementation, Section 5 6 shows the results and Section 6 concludes.
The Model.
For convenience of the reader we recall brie ‡y the model structure used in 
Preferences and Technology.
The representative consumer's utility function is assumed to be Cobb-Douglas in the CES aggregates of all varieties of each good produced: Production requires …xed and variable inputs each period and it is assumed that the cost function takes the Cobb-Douglas form
where q i is …rm's output, i is cost share of L in industry i; the constant K, respectively. The productivity parameter is drawn from a probability distribution g ( ) de…ned over the interval (0; 1). Later we shall specify the probability distribution but we need not doing it until section 3. For clarity of exposition, throughout the paper we assume that H is K abundant and
Trade cost have a …xed component that requires a …x input of factors in the same proportions as in production. The …x export cost are
where F ix is a positive constant. In addition to the …x export cost there is an iceberg-type variable cost by which for a unit of a good shipped only a fraction i 2 (0; 1) arrives at destination. Clearly, the presence of …x export cost makes that only the most productive …rms will …nd it pro…table to export. 4 4 It may be noted that …x production and …x export cost are assumed to be homogenous across …rms re ‡ecting the idea that …x cost are unlikely to vary with …rms productivity. This is an innocuous assumption that may be removed without any qualitative change to the results. Fix factors inputs are imputed in the same proportions as variable inputs thus 
guaranteeing homothetic technology. This assumption is made for analytic convenience and may be removed at the cost of generating the same kind of complication that arise in the traditional Heckscher-Ohlin model when the assumption of homothetic technology is abandoned. It is useful to note at this point that the revenue of a …rm relative to that of any other …rm in the same market depends solely on productivity. To see this consider two …rms with productivity draws 0 and 00 , respectively.
Then, computing the ratio of revenues in the same market we obtain
where, obviously, the second equality applies only to a pair of exporting …rms.
This relationship will become useful below.
Firm's pro…t on the domestic market and, for exporting …rms only, on the foreign market are, respectively,
where, for convenience, …xed production cost have been apportioned entirely to domestic pro…t and …xed exporting cost have been apportioned entirely 10 to foreign pro…t.
Equilibrium and Aggregation.
In addition to utility and pro…t maximization there are seven equilibrium (4) we can write the cut o¤ conditions as: Using (5) we can write the cut o¤ conditions as:
(III) Relationship between foreign and domestic sales. Applying equation (3) to any …rm relative to the cut o¤ …rm and using (6)- (7) allows writing the revenue of any …rm as follows:
Combining these two expressions with expression (2) gives an equilibrium relationship which allows relating the cut o¤ values as follows:
where
12 Aggregation. It is useful at this point to de…ne the average productivity for all …rms and exporting …rms, respectively. The former depends on the zero-pro…t productivity cut o¤ and the latter depends on the zero-exportingpro…t productivity cut o¤. They are, respectively:
We can now write the average (or expected) value of revenues and profits in terms of average productivity. Computing average domestic sales, r c id and average foreign sales, r c ix , from expressions (8)- (9) we obtain r c id ( . The value of a …rm therefore is known only after having drawn but its expected value is known ex-ante and depends on the zero-pro…t and zero-exporting-pro…t productivity cut o¤. Let c i represent the the ex-ante probability of exporting conditional to successful entry,
where the numerator is the probability of exporting and the denominator is the probability of successful entry. Then the value of entry, V c i , is given by the stream of expected pro…ts conditional to successful entry discounted by the probability of death: i.e., V
The presence of an in…nity of potential entrants erodes any possible divergence between the value of entry and the entry cost. Therefore, the free entry condition requires:
(V) Stationarity. In a stationary equilibrium the mass of potential entrants, M c ei , must be such that the mass of successful entrants,
equal the mass of incumbent …rms who die, M c i ; that is:
(VI) Goods market equilibrium. Equilibrium in goods markets requires that the average value of output in any industry and country equal the average expenditure on that country's industry output. Using equations (3) and (6)- (7) and aggregating we obtain the value of average output:
puting the value of average demand from demand functions and equating it to average value of output we obtain the equilibrium in goods market:
(VII) Factors market equilibrium. Equilibrium in factors market requires factors demand for production and entry to equal the constant supply of every factor in every country:
where the second subscripts p and e borne by factors demand refer to production and entry, respectively.
Counting equations and endogenous. After appropriate substitutions of the related expressions the system counts …fteen equations which together with one normalization determine sixteen endogenous variables. The equations are the four relationships between foreign and domestic sales in (10), the four free entry conditions (14) , the four factors market clearing
conditions (17)- (18), and any three out of the four goods market equilibrium conditions (15)- (16) . The endogenous are the four factor prices fw 
Theoretical results.
To show the relationship between the comparative advantage and the probability of exporting we begin by noting that in autarky and in costly trade the relative price index for the K intensive good is lower in the K abundant country:
16
This inequality rests on the positive relationship between the relative price and relative scarcity of a factor whenever trade is not completely free. From this inequality and using equation (11)- (12) we see that, absent any crossindustry di¤erence in …xed costs and trade costs, we have
From these inequalities, using (10), we obtain that the zero-pro…t and zero-exporting-pro…t productivity cut o¤ are closer to each other in the industry of comparative advantage:
We now specify the probability distribution by assuming that it is Pareto with cumulative distribution G (x) = 1 m k ; with shape parameter k, with > m > 0 where m is an arbitrary minimum level of productivity whose value plays no role in the results that follow. 6 Using the Pareto distribution in (13), the ex ante probability of exporting is
, from which, 5 The inequalities concerning using using (20) into (13), we obtain the following inequality:
which means that:
Ceteris paribus, the ex-ante probability of exporting is larger in the industry of comparative advantage 7 .
As discussed above, a …rm exports if foreign pro…ts are non-negative and does not export otherwise. But foreign pro…ts (like foreign revenues, total revenues and total pro…ts) are increasing in productivity. Therefore:
The probability of exporting is increasing with …rm productivity.
In the model, the e¤ect of networks on the probability of export may be thought as a¤ecting the …x exporting cost, F x , whereby …rms with better links to international exports have lower F x . Then, by virtue of equation (7) we have that: 7 The ceteris paribus condition refers to asymmetries in …x cost or variable trade cost. Inequalities (21) may not hold when there are cross-industry di¤ erences in …xed costs and trade costs. However, the degrees of freedom given by the four parameters involved in cross-industry di¤ erences (trade costs, …xed entry, …xed production, and …xed exporting costs) assures that inequalities (21) may hold even in the presence of large di¤ erences in any cross-industry pair of these parameters.
A …rm with better networking connections would have a higher probability of exporting.
These three results related to the e¤ect of productivity, comparative advantage, and networking on the probability of exporting can be summarized in the following relationships to be tested empirically:
Prob. of Exp. = f(comparative advantage, productivity, networking connection).
(22)
The relationship between productivity, network connections, and the probability of exporting is straightforward. Let us o¤er additional intuition on the economic mechanism that links comparative advantage to the probability of exporting. In costly trade the Heckscher-Ohlin specialization mechanism assures that the mass of …rms in the industry of comparative advantage relative to the industry of comparative disadvantage increases. This, causes market crowding in the industry of comparative advantage in both countries while the opposite occurs in the industry of comparative disadvantage. As a consequence, in the comparative advantage industry in each country foreign sales (and foreign pro…t) relative to domestic sale (and pro…t) are higher than in the comparative disadvantage industry; this is indeed re ‡ected in equa-19 tions (11)-(12) after using (19) . This makes that probability of exporting is higher in the industry of comparative advantage.
Empirical Implementation.
In this section we describe the data and the way variables are constructed.
Data description.
We use the Enterprise Survey …rm-level dataset which is based on a survey organized by the World Bank.
We derive an export dummy (=1 if the …rm exports, and 0 otherwise) from the information on whether the …rm exports. Tables 1 and 2 As indicators of …rms'size we employ both sales in local currency from "Total Sales" and employment. We carefully check the data for extreme values (dropping few …rms whose employment or sales would be reported as larger than national aggregate indicators available in standard macroeconomic databases such as World Bank or IFS), consistency checks (dropping …rms where reported categories of employment would not add up to total reported …rm employment, or reported categories of capital would not add up to total reported …rm capital), and for outliers (observations deviating from the country-industry mean by more than three standard deviations, in log terms). After data cleanup, our data set encompasses about 8,000 …rms in 24 industries and 32 countries. 
Empirical speci…cation.
The empirical methodology adopts the following probit regression
of the export dummy cij for …rm j in industry i of country c. The dependent variable is regressed on various determinants X cij : sales, employment, comparative advantage, and variables related to …rms'connections to networks. Regressions include country and industry …xed e¤ects and are estimated with robust or clustered standard errors.
Our measures of productivity and comparative advantage are generated as follows. Coherently with the theoretical model we use sales and employment as a proxy for productivity in our regressions. 9 We also use sales, 22 employment, and the capital/labor ratio jointly in the regression, which is somewhat equivalent to entering another proxy for total factor productivity at the …rm level (i.e., the value that would result from regressing sales on employment and capital controlling for country and industry dummies).
In the model, the comparative advantage of a country is determined as in the traditional Heckscher-Ohlin setup. Coherently with the model, we de…ne comparative advantage on the basis of the capital and labor indicators.
Capital (labor) intensive industries are de…ned as those where the capital labor ratio of the median …rm in the industry is larger (lower) than the capital labor ratio for the median …rm in the country. Capital (labor) abundant countries are de…ned as those where capital labor ratio of the median …rm in the country is larger (lower) than the capital labor ratio for the median …rm in the data set. 10 The comparative advantage dummy variable takes the value of 1 if a …rm either belongs to the capital intensive industry of a capital abundant or to a labor intensive industry of a labor abundant country and takes the value of 0 otherwise. 10 This is coherent with the theoretical de…nition. In a two-country world the inequality s
In a multi-country world the inequality s 
Empirical results.
We …rst explore, in Table 3 , the e¤ect of the most innovative measure of our paper (the proxy for comparative advantage) on the probability of exporting, controlling for proxies of productivity as well as country and industry …xed e¤ects. In order to o¤er a standard benchmark, the …rst two columns of Table 3 show univariate probit regressions of the export dummy on productivity (proxied by sales or employment). 11 Both proxies have a positive and signi…cant e¤ect which con…rms a result already well established in the literature.
The third column of Table 3 shows the impact of the comparative advantage dummy. The impact is positive and signi…cant as predicted by the model. Column four and …ve show that both the e¤ects of productivity and that of comparative advantage remain positive and signi…cant when entered jointly. Column six shows that the same qualitative result arises when both proxies for productivity are present in addition to the comparative advantage. The di¤erence with columns 4 and 5 is that coe¢ cients for both proxies of productivity decline when both variables are present, which is not surprising as they are positively correlated with each other. Column 7 enters the capital labor ratio in the regression and shows that our results are robust to such an inclusion. There are two reasons for being interested in entering the capital labor ratio in the regression. First, it is the variable underlying the construction of our measure of comparative advantage, so adding it to the regression addresses possible suspicion that this measure may simply be capturing the e¤ect of the capital labor ratio. The result con…rm that this is not the case, which is not surprising, given that the measure of comparative advantage is a highly nonlinear transformation of the ratio. Second, using capital labor ratio at the same time as sales and labor as regressors is equivalent to controlling for another proxy of productivity, i.e., the proxy that would result from regressing sales on capital and labor controlling for country and industry …xed e¤ects: notably, the coe¢ cient for comparative advantage is una¤ected either in size or signi…cance. As our indicator of comparative advantage would be the same for all …rms in a country-industry, we cannot include country-industry dummies, but we include country and industry dummies. Moreover, we check whether results change when clustering the errors at the country-industry level. The results presented in Table 4 show that the estimated value and signi…cance of all coe¢ cients remains are remarkably stable. where the labor force is highly unionized (Unionization) tend to export less.
Lastly, younger …rms tend to be associated with a higher export probability. The results are highly robust. In Table 6 we see that the clustering of error terms leaves results unchanged. In particular, the …rst three rows of Tables   5 and 6 show that size and comparative advantage remain signi…cant as determinant of the export probability when additional variables are included in the regressions.
TABLES 5 and 6 HERE. Regressions include country and sector fixed effects Coefficients reflect marginal effects * significant at 10 percent; ** significant at 5 percent; *** significant at 1 percent.
The effect of comparative advantage and productivity on the probability of export Table 3 Dependent variable: probability of export Table 4 * significant at 10 percent; ** significant at 5 percent; *** significant at 1 percent.
Dependent variable: probability of export (errors clustered by country-industry)
The effect of comparative advantage and productivity on the probability of export Regressions include country and sector fixed effects * significant at 10 percent; ** significant at 5 percent; *** significant at 1 percent. 0.068 (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** Regressions include country and sector fixed effects Coefficients reflect marginal effects * significant at 10 percent; ** significant at 5 percent; *** significant at 1 percent. 
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